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Abstract 

This paper deals with the study of natural water cycle 
in the Koran, and the importance of the question lies in that 
water is the basic source of life, It is very important in the 
life of a muslim, for it is used in ritual bath and ablution. 
The research aims also to identify the stages of the 
transmission of water through the natural casings 
(hydrosphere, atmosphere, biosphere, lithosphere), and 
linked to the Qur’an verses together with the interpretation 
of those verses, and scientific theories that the scholars 
mentioned in the water cycle. That in order to consolidate 
the Islamic knowledge, and the statement of the scientific 
miracles of the Quran in the creation of water. 
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C-Li. LS ! dx _> J 4 ^iUll A*-j aid jxJJ ^p J n^ A./al lj 4 (j\il_*Jl t Jj <UJ JL»_>-i 

aJ ji 1^5” t oLJl j j! jLJ^U a — J' u ap V SI ^Sfl ^ sU-l 4-^' 

Ai-lddxi! 4_ r <JjtJl d*lj_djl \y CUJ dS j 4 AdJl AaiajSf u 0^piL-o ^r-p J 6 ^JjLx AS^Ap 

4>? ^ : J L*J <L! jU ^lil 0_y^lb OwLisjj aJLoj aLas 4 J 4JdjlS" 4_a_JLji-i a-li (j! 

0 -*l# «jib>tll aJL~j^I o!jl*aJ-l jl ^ . [V* * ! aL-jVI] ^ ijjyjj ^y>- s-^i jb" *111 

- Aj y y^\ aj wS^ -lj 4-jjP __d-!l oj' uA ^-1 JJd alii ji ^b'dal j jLjiVl i 3 uJ-vi ^\)p 

Ji 4^>U t jLjVl A-*d J j 0 jJl j a^J j«_^ilj (_^ j^i-l jjdJl /y ,*p jJl jJp j 

Cj'lpI^JJ ddlpLit A-lp 4 A_/o L«J <-_SuA>-l ^-hj AdLci Oji ^SlU lj 1 ./? * 

L«l l alii jjLax oLp! ^ vaJl ^la; j Aj y>-\ a] add^/ 1 jjllJ .^djbj 4 ^Jl. . . j-*! j 

dUS jU e^jJxJl jUaLx^lj OuUtfuajl jJd A~S ,* 5 s>dJij £a-«— A 'Si (J,} a ji y J Aj 

.aui-l j^S J (J,| J_*aJ di i^-A- j 4ijjl jS J! 

O'bw J-SU A-. — ‘J L A~P^d>-lj AO '■ — a ls I j A— jL—jj A->x-Jljwl A~a*l b all! _^d*j j 

b^dAcSb Ij daa ?- aJj. 5 JjT da"-^ Ijdjl bo Ablil CddsLiiVl dJL*j Cda>*_w-aa! <• y^J^^ 
<■ uy^' j-Uail j j-biJl j «-'iil ^ 

CJ ! w-s'uj'Vl 2y>-j |»Ap o'I (fS 

: G^u)I^M3f4 

4 ^ A^x . ■ /a l l till a pLL^j ,^LxXj aJLp^ 


A*x®l /y c- ^gSU- A , - w*ljj! 


H' ij Ao^pll 


Sr* 


i oil Lu 


aIpPjjI b' i -^j'SI aAJa^^ 4JAw-AL] e'^>-l Ajl j A»^l AA Jo bbb 

4AJA14SHJ AL>j_a JCAj AjI [^ 5 " y 2 I v_b"^S" 4J ai~>-l A~lp jSb^j a'd'tS 4 aA?-! A ia^^- 


AjjjJt aUll Jj^- l AA>tj j hy ~~2 oAA'I ad! ajj^ ijdo AS j 4J! o-l* J A' l^jj 
b|p 1— J-lxjl alii ^jjS JdX ^a'dxJl ad* j 4 Ad jjLl e ! iJ>ij Aj^jVIj vAjI^as^JIj j' i -f-'^l 
4 j ; ^*tyaJl ^s“>UJt 4 <Jy^-\ 4 -j*>UJ! 4 tjj^r I o^UJl 11 a*jjVi A-x^JaJl I^uJlpL 
y“ djdxJU 'aioj jl Li jl l^b . ‘U x .- ial l AdljX-i-! J &£- JJLC ^ 4^^^ 4-StAxJI 


(Y TV) 


jB 3 j£*£B 3 tsBbi b$ t%B 1 *&J 

pJLc-j 4 f- Li I j*-lf-j 4 ^^^^jd—ll f v -^ c 'J L b^d^dC^ ■ J - "" 4 LSd 5 ""'^! 4 ~ &~J a*j \ j»_B«Jt 

“wjJJji! jt_b J l Lj>“ jJ jJ j J t-Bj 4 U?- jJjj Jj 'i^il jt-Bj 4 jrB- J 4 obi! 

(J “JJ- 5 J bilc-Vl oB* _*p frill JlSil J_>-l y> jtJ _^>ll d! jl3l JjB dij .^Jl. . . 4_Jail Lajlj 
(J Jjvj <0)1 ojdi Cd~> ( _ 5 Bl Ol^l J-o ddP (J <dd?Lj LdJl j-<k-jj oLjJvJI yjj&j oui-l 

.A^sjyj 44, j^£j ^J^'l ^ ^ udd^ 

4*j ^'>b 4ll 'Jdd^^ 4d ib^~d 41)1 o^jdd dl^ 4*4 jdii ^ 'b“b J 

j_* <lJL| ddlolSll bi-id dl—oNl Jd'™'’ <J ' JJ-~r°J djbJ *>-\y>-\j l y>j s i\ 

Bx-JaJl IsIpNI jf- frill Jlijl ye- ob Jib ys I_d5" b dU.2 Jajjj 1 ddb^d 

J ^waliJkl fr^-Ul J-l^ b-liS” J 4 j*j _^]| dbil olbf /j j~bil j fr^-bl <=•! did 
. . . L>- jjjjJblll 4 4 ) jll 4 L»- ^J db"l 4 L>- 4 £-H! ” 4* * -. lal l j»_J-*Jl 

.La j^'CS- j fr'll e jjdL M ^Jl 

: uduil ~AjMl\ 

♦ ♦♦ 

! j_J*yi (j dd4>*_Jl 1.4* 4~fr*l /vfrbjj 
. cj'ijabl j W SjLgJaJlj fr ^< 9 jJl 11 obbxJl ^1 jj! (J 4 d» a l — 

. 44-1 ddblbl] 4 ^ 0 * I - 

^ 4_b_>- ^lbJl ^ylJbJl jbj _y Jdfrj j-bfr*il CUS jll (Jj 4 o-b-l 4_~*<2P 4)1 

^bU^li ^ ^l~ll Olj^^Jljl jl^-> 

ob twill bi 4£-ldj-^ ,j-* ifrlddjl 4j^ ; w2diVi olb'wdbl _b (J J-^dj fr'll j! jLXpL) 

. 4)dJa ^ LC- dd-]^ ^d^ *^d J 9 d)dd . 1 I -)J^v)>cJ.I ^4L*J di— *d_) A-- 44d*-^ 

: £dui! lilJUbi 
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: J! 4i^>Jl I Jut. uiJL^ 

. ^>-1 jJ-xl fr'J .1 A-wfr 6 ! 7 frw?j) ( \ ) 

,4j alxJl ^-4>d y 3 ^ ' J'bi J J 4)1 ajdi (T) 

ij^pibl SU 9 - tj oLll jj! jLgbl (T) 


. 4w»1aJ| edit ®jjd ddd ^5b ^*9 jj 
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bJ a wXp ^ 5 L b 


• ' ' *dl ® jj-^-> ‘ — ^Alll ! J,jVl d— >e-i! ( ) ) 

.“>11 ’’JaSLJl^jj^ : Jliilvi^il (r) 
y > jVl jjp '. dJ'dll A-p>i— il (V) 

.<w5j*yi ouii j a i u j i ^tjJl C~>t-il (O 


ci jl L P'-~“ Jddi (J i_r^ J-dA ji ,_jjj>-t otAjJl (J *11 1 J^>- jj 

j'^Jlj cj\j^*J \\ 3 aLil <, jJ~\ (j iijsi (J o j£~>_ SjLp : JjL- : ii^L-s* 

• j ■ Cs Ji ~^ (_j Adi ■ '■— -J i— • [ Y ^LSdzJl » ^ ^j^JL*-!] i ~ j ! U . U j 

,j-* (di— Jl *1j>-^(l J/vj ddl jldj dL_*i (_J e-lii (j ! jlpj 
oU'JaJ J £>Jj»J oVU-l oIa J5 Jj 4 ds <L js ^ ^>JL^ J *UJi «-Jpj 

olilkJl ad* die >i^>- u ^ ^pwsJl 4 — <■ » — 9 ^Aj«JI c ^jd-l 11 dibit 

4-A_JaJl ojjjJl Aj^IaJj t__S^*j l^.'..i *dl dS"^,d- ^$dl djjjb- 

j*^°V ^ jjiy jliaj^Jl Jl*J| ifdJdSl d^kJl oJla Hydrological Cycle 
till JlidV j j-^aJ j\p 5 jLp ^ *1,JJ bo^^ddl SjjoJl jl : Jji [Meinzer 1957] 
4*'- a - g> j 4dli>jt lidJiL a>*..L Jl oLil dS" j!j t ^djj/l k~-~d jSd j*j jVi * - » ■ d' l AiIpNI 
di'JaJlj » A w l'" ^ “* j>jj ^dapjl dji o dSda>- dlls- Jl>- jJ aiJUdl 

J >X ~T^' t-i ^ bjajl ad* /w* f Jw>- — -~j d~>- ajj^ji ajjs j. l . /? 1 1 

.[ ^ jJN-iJt] ajj-lil ^_Uj Olj JsJlj O Ja-a»d! 


■ ^ ® *• dAj-*JU oLjlI C-jla'bL*] (. (|» ^ ^Al) Jj >'b»^ap t Jj>-d.l JLp 
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4 j 
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«, (USGS 2007) 4J^.Sll i~r ^J-l o-Lll (T) 

. http ://water.usqs.qov 

Pages 72.Sahu, D. (1990), Land Forms : Hydrology and 
Sedimentation. 





j jILgiVl _^vjt 

4 _pjl^_ll 


4 *olll ^jL>tllj olla~>ti.l Q' : -? v ,l a„ .,~^ sLlI j>il. j 4 ^Lo_*j fill o jj 5 IjU j 

*— s ^ ^1. 1^ ^ I l_ a-*j I ^ ^ aS^ ^ ^ * ** ^ ^ ^ c — j 1 ^ lx 3 i-! «• t I ^ 

j! <CjL^ d^LiisL^J , I ^qJ>dj ^Ljl L — - 0 y>^J ^ jl>c- 3 l (Juts *■, - ~ /" 1 ^ (, A~^LiLl 

. 1 . A~*>j lii! tdJ L5^S/ 1 1 ^ch-^i ^ jlh^i ^iSh^ ( 3 I 

^ 1 ] aJ j— oj J-J L£d« Uj^- jr^-yi J- 1 J. . /2 i *y jUa-^Nt j 

(_5 j_»-I ^_s^>liJJ (_j ^>-1 o j* r-^r jt ''-z^-* *-j ■>- jL>oid ill f-J^jJl 5 ^lJ.! ol \J> t . 


L_>L^-Yl 11 (JjLdi! f-'Jzk Jl J*/l>- < — J'—~0 jl w4 ^J! ^Lsil j_$Jij! tJji-iji 

• UAJ,} Ail/ A Li! /w* L Jw>- jL>sdj Oi_o JjiJJ J_>hi a/ LtfJ u ^5 ' J ! 


<:) Pages 34 Bowen, R. (1982), Surface Water/ John Wiley and 
Sons, New York. 

u> Pages 126 Bowen, R. (1982), Surface Water. 
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^ J-^*J *ojS\ aJLU (j,l pIII aJ j^aj [Infiltration] ^ij 4 J oi^ ^yy j 
aLLI J,l [Percolation] j~*.p dUl _i*j Jl> ^ 4 Jali A ^*w I Aj 

,^>sjl j],! <wSli iS" (_J 
J up O Jj£j U ^ybJl ijlj j— JI j L» J I ^ I £t]a»<» C-^- >w-J L«Jj 0 1 b* I j 

^ b .^i j 1 aJ L> o4P^ 4 (]>[ **-> j/ -'-p ^ 3~r j 

.ouLJl 

(J j 4 ^>Jl ^1 jLjii oj y~o ^Jp- ^y^ v . la .Ai jLj^- ^LSw (J jj5os A~> rla .,~ l l eull L“tj 

■iS J-4"l 0*>liJl ^Jl oLil 0 y y J>rjj Lvijl Aj-b~ ^ vla .- l l Ouj>"l p'ull 

(2jI Aj A ix**il^j i aJ ^bJl <jlj Oj^J (_£^ 

. ^>-1 0 j*° l^>c-^ <12 ^jI^j aJ ajJI pUaiJl 

.[Y J^LjJt] (Jy>-\ 0 y> (_5 _&4-l ^i*>uj! y*-ri ^jl* y^Jl Jwaj (jiJl pdl L*l 

[V * : dllll] ^ C/^> /Jli I j^p ^-S" jU ^xlysl jl !*-b' jl ^ • ^Jl*j jl^ 

.ilJLiJl JlpI j— J l V j 4 plaJ-l jib *>li 4 JjLjI ^ jVl J LaIp ^J~y_ *& 

(v) .pNaJl aJLj M AJ j A’.^Ji L _ r SJ ^liJl j 

dUl Jp jJLaj N 4 a^-j (Jp jL»- ^1 ■ Ay*^ 1 fr lrf Cf*^ * : ‘'' 

i_ ■ ■-■> * 1 4 jUaiVl jjLai (J IaIj^Ij «Lll j»^ 1 ^jl 4_* js j Alvis . J-yj jp AA)I N] 

e ! y (_5*l^l • Cj' J ’- fi ^l" 4 - (J-*- ® j <A> .Alll j Ju>_^t aUj 0 jiSU l_j aIaJI ^j-' 0 ■sLjJl aJ[ L* 

^’.IjJfcUs j y*i I 

j ( ^>- tl *" J obil ^!^j! ^-S* y ^1 AjVI - 'i' 

.[Y 1 ^LxjJ l( ] ^ a -“ 


. \ AT /AUirV)., 
.oY* / Y r (_a ^ Y Y V ) . 


jb — ^ -la.xll ol^vpll I ^j1 

.^ijUiljb _ ju-jJ ! ( ji_fT jj! ) ! 

. ^ A /A /»»la.xJl j^~j£ \ jZS ^\ 
.oy* j\r j~jz\ ^^kli 
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'N. - 1' 

: fW 8 ' /V^ * 



Pages 127 Bowen, R. (1982), Surface Water. 
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: ujumJI jjjSo 

[Miller & Anthes 1980] j juSO^A'l kJlp 

jl •_* ^JLj; J> olj jJu j! f-lLl i \ j > cj\x-<s oljlatfl ^ S J'^" 4" 9 Colouds 

lp uij ^ 1 ^)p jKd > [j i. — j ' ~-*- a Ic^c^" 

<u) Pages 129 Bowen, R. (1982), Surface Water. 
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4 j<j bU-l 4 lJaj Ol 5 y- JJ y>dj <■ p^jI _a- 4 jib o-Lp Jl y^ CjLL* 

'. L?-l y> oJp ^-P <^a>t-~Jl ij j^Cjj ' '.(_J jp-l iSl— >-l 

{ Evapotranspiration 0 ) 


4 jj!_hJ 1 4 j j Jl iljUl 4 j jj-*& y* pVi .1 J\ y£- v^-L*- 4 j ^Jo ^Jl y>$.»yS 

. \ \.r>~ Jjcp JJS j 4-J^All ollail 0^,3 y L* I SI __ r >«-Jl O-ls^-j - U 

t " yj> j 4lS” y- AS j~u yj> Xiy 4 p>- 4jUa ^ <LjliJ ObrixwHj sUll pill Jj 

i_3 ^3 Jl pI jjSI i>-ljl jl JJL Jp 7-0 Jl J_o-*jj t pI^JJ Jill ^tia^il y^ ,JiAo 

ys JJS ^Sjj <lr) .^>t-lJl JsLbi ^ yj 4_bi Jj*J v — »Li-l pI jll Jjlj c-lll 

: Sublimation ^LJl j ^rJl j ^i^-Jl ^ oU up i;%‘ J> J? 

. 4 _>jl*Jl illi-l Jl 4J 4JU- y> p'uLl \y£- y ! _JtJt 

. O^lxJl ^*p jLi-ll Jl 4 J ^*Jl aJ'l^- y* pH y^ • ^^dl 

. jUl J| 4 j*>L/aJl 4JJ- y> pill JjH jA i ll 

Jyi (J ^L^iVl jJudl jV J^JS/I (J e»tp-lj 4-L3P ^-Oj 0*>Vi!l oJp»-*JI al* 
l_ V . ?, y i. "j . . 1 ^ 9 ll oJla |_*-£ J'JwLj^ 4 ...— .Q_..tjl 4 jlaJl ^A P 1 1 4 -Sb>ll '-Sl-w'H oIa 

"bE^j^Sjjp 

: Condensation uu£tfl(V) 


jbllJl Jl ^jl-Jl JSUl Jw* 1 ’ t 4 jJ? Jl 11 pi J 4 ^l (J pit J ! P»«J J 4 ;J-<>P 4 j _L^a-SjJ 
Jpl Jl Lw»Ij pl y>! •-- ~j 4 -i Ju ^-bll pi -U j^s j-Lp l 1 — -W2JI j I ~j! 

C jLp 11 4^“i 4 C-»lj3 c ^P ' — 4J Hjl 4 -J^_P I-Uj . (Jjpp-I j!^I-«'i!l ^-Xp 

.[ 1 J>LtJ!]jJa^Vl j_Joaj i^j>^vJl yij& ,y*j u ^Jl- • L 


. (|» \ ^ ^ * ) 4P laJJ |» j4-«Jl jta 4 — —j j-« _ 4 -^>- lU. 1 Lji^*-pi i • ( -U~! -sili-tP -La*'^ ~ • 3 

( ' r) Kirkby, M. (1979), Hill slope Hydrology . Pages 84. 

<u> Kirkby, M., Hill slope Hydrology . Pages 1 13. 
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tibhS’) <,3. I 


’t^aiScJl bjjb>- j p-lil jL>o ^jj JjL. j '. (i) J-$Ul 



: uamJI £j^jl (T) 

0j-5 L» 4j j! j>- Ap-j2 jiifo bJ j i Ja ^Jl f -\ jil -b^-b *Jo L«bLP i (j jSCjj 

4-j ^ ja-l aJ’o- (J,! 4-jjl! jS- 4jjL*J| 4x1L>- ^y> Jj>bjj c-lit jL>*j v PjI^LJ L ^£bJl A latfi 

4P <^_iil^-j i cO j^* -/? j fijJ>1 b^y pbj . t 4 JjL»* 

jlS lal L«l l ^biajl J-SCbJl Jl j^P (wJ-*j >t.ia i a j^^aJl jlS' lils c a! jb! a 

0 '*. LojTI jJ LjKji jbo Lxj a jJwaJl 

i —a- <U~aI jj bJlil '^fS j>- jj^jj C LfPjSu J^L*! (J J^iLj *b/j bJ jAtb l_^>t~»Jlj 

Jabstf -la j-A jl ^j/agatbc la*-,<a bp l ./? » Lg-J-P k L*J Cal^bJl 

0 1 ./? i >bl I j ol^-jL| <j jSJ J £-L> jjl oUlbl J 4_Jjl jbl JlSjl Jp- k_~™A-J U £Pj 

.ojijbji j -w? i ^p'yij aj j-=pi 

Llj S j>- \*JlS ^Lo J 5 flj J. *,/?.) Lg_* L>cJ>" I J Li^xjjl jOCj L 0 J ft la",,* J 

43La^- j! 4_Jaj t o^jL j! <1^1^ <Uj! j-A JlIS" jj& jl ojl ^->-1 CjL>-j^ j*^aj j\ Ja a^Alj ill 

Lg-lSw « 9 1 w_~~a- ^1 jjl a bp ^\,\ j i j ja_» 3a L- jbbj jl 

! ’"bjPLlj ^_jj ^3s>j bbU^j I ^3a-^ ^vP l^p'lpJjIj |*L*Jl La la aj 


. (j* ^ ^ ^ * ) ipukll j» jUJl jla ■ 


■ ' c ( r Y • % 0)4 r - 3 ^ (>0) 

^v^li (JlH *uii J-4^1 ) jSvjL .a 

.^JjLJl ^il ^ 
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4 U2-J? yy j\}\ 4 4 . la -1 uIaJI -L .£■ • (^L>c-a— ~ j! O4to) (!) 

.pK \ A — A J^La JJJC (J^>-! ya ^ A ... , ,)! 4.4- l aJ) JjLC ’ 

frill jL?*jj j^l ju~~S"! (jlj 4-^5” viDiS" j c 4iJaJ! aJLft (J 4-^-Lil + 3a . « -a 

frl «/g ■ I isLi-i 4_PxJ_! < ^j-p ojLp t u ^Sliij di-ta iSV-p j 

^ > fr 

jj^LiJi Lg-pLijjV llasL^j <*LjJl£ Vj •r Vj i*-Jj I V 0 j-Ui 

° A) . JL>j>txl.l *111 Lg. j 4j^jw\j>tij 

3i3j^^ ‘^-iaJ ^.Ja,^ ^Ji *lj^>-Vi ^ • 4-J3.Ja.ll (c^j) 

Ja3j>- ^P (_£ Jp^~ 3 ^ ^-*1 4*Ji3l djliL-wsl jZZLj \ ^ « < N-1 o3 ^U^- (^^.p! 

m, .i*^»lj oL>-L^ j ou^*j . 4^-Jj! y^Sj£-j (, 4^>JjJ|j 4*5 111 

L j"\Ji 4jlJp ^U2jji ^J_P Lisl U& 3 I JjL-e I ^iSl LwJj 3 * ^5i <^J>c~Jl (^-) 

J t 3^Jl Uv^jI J) ^pl J) «✓? J wlP jJL 4j ^> r,«/?ll jUa^VwJ 

: (Ti) j^Uo^ 

jJLoj l— llj j^j lJ\S j ^ : Cumulus (Cu) <J& J\ ^>^Jl : JjVt 

L 4lSb 4_oL«j L&-LpS j3 O^Ssj J w jt ^-i^J Vi j! <. ’ LjsJlS' L^J3 w> 

<s p I 

L*-Up^ . 4jLiS VVl^ ^j^jVi ^ gla^ ^p ( jj^S" JlSwi Jj jj>tij j 


'J L 


4j AjUP w2j iS" j>- ; ^yp y*Sj 


LsCw <^>t^Ji £l ^1 j : Cumulonimbus (Cb) jjll j* 1 ^ J>\ : jUJI 

AjP~C-1J I J J-W Cjb J t l_^'Al=’l U^l J 

LsA4.>tJ>i 1 ^ 4 j Ap 'us^alj i cT-J I J wJj ! s j \^J2S' o^LP ! j-\ 

LjA! C ^jL j OjjJvP , l^isLA L^-->- w*^2j ^ J -LpjJi ^ 3 

4j L s<a j I J _^SJ j (, oJ-A Sjj* Vi ^^Jl ./a.Ji,«.~j V <Jl*+s>- ^^Ji 

. Jj_P I li j UPjJl j (3j«\j \ ii-X^= JIjj3s>zj 


• ^ ^ ^ * ) ip'i-JalJ |* 3UJI ji^ _ 4 ^>-'cjlI uil j*-^r i • (‘^“i <u)1-Up 

» ^ L > j i l ^ 'w-I .3 

.JjLJI jii .3 
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jjB'J tikklJ .jaliS *&§ gSM'J diS tj±kf ] <>,3 J 


yS I <j j£j jJJ t ^JaLl ^ 1 -jA^ l) ! Jj>-\j JS\J JasL^lil ^y» ^ 1 I oJla 

.jlla^'y! OjJa>- (_5 4 JI?- j \j> 

U^» ; oAp <j jiait JjJj <J L* jjSvi J! pj j 5 kl jT Jill jLil Ji j — 

! J\_*j 4 J ji 

la^S 4 l*j£j f-Lij <~aS *lp~J! J a ^ . 1 . k ljl^>eki Jixj ^jji! ^JL)! < 0)1 ^ 0 ) 

4 jJyrr~^ f* J? ^ J* ^ 4 ^ 4 ^*: Iri £% &*$ 

•U A : pj jJl] 

^-Ul <Ul! f-lll U^Jw* ^ i Jf^Z *■ — JL*j^ 4 jL>t~w»i 4 Ajl 

■ ^Lij 1/ jl t j^JS L*l ; u UL>t— u ^wj ^-l yJl 

c l^iS" JJIaJI J-O-J-j c 4~«J oj 0 jl>kj oX»j ! u «-Ltj t^aLS* J aU i 11 

<• JsVl f-U-j! JjT Jl*jj 4 jl^wi l gla....,i pj 1 ^yj jjl J_L° tjyjl (_^l J (J 4 jUx~o 

'"’• JS”lj ji j»_JJ 'oj * J_ij 

(jkJl ja> j ^ : jL*j jli ^ c frL* of-j-L^ S/'lSj ^>*Jl _aJ-o ^ 1 — jjL ojlj j 

^ ... c~u jIij oLii( Sal; LjLjw JLlii isi ^>- 4^-j tjju i^ij ^lapi 

.[ov : _il jpSfl] 

dr 4 2 L/*r l 5 j^ c 5 * • “ Ji ^ Ji ” : J, 1 ^' <»J jij 

ya f-Ltj aj i— >L, a?l kU ‘ '. 4 J 2 ~mj i ys (_j! : 4 J ^ J 1 >— ’kwJl ifiJi ;ju 

"'W! O (^ 5 ! ' U lij fl^Lp 

Jj*J K — 0 JkX; J-oi^XJ o Up j ^o*ip jj j * /? 1 jSLj! 4 jVI 

«-ktj ( j^j Aj ^yaZ^ d!'j- 4 j Ol (J J-*j <djl <wSJ~j (. ^ ^iaii 

, U o^U 


. v v \ ^ ^ ~ 1 * . ( .' a ^j* . . ... a i — ^ ^ 1 ) 1 

. W' /l Jjjdt JU-, : (5 yjl <YT) 

. N N i /T * jj~i : 45 jjkil (rr) 


( rr^ ) 




j>? A ) (? ) >,^U- y>SJ> 


Ul^j a)ia£ |h £~i '- J j*J (_ 5 ^Jri ^ o' ^ • J> lju ^ J* W~*J 

Aj^ja^j *iir y> a 4-rr^ ^ y ^ J^r dr? <=-£-" y ^4 dr? £/: a?^' 

. [ £V ! ) ^)Jl] ^ jL^aj'ifL i — o*iJu AS^ '—*■>• aLOj dr° dr* 1 

j_ft j L aIaJi L^ldJJ L* Jj' t-jLx-Jl (jjj-~i AjjOij Aj! J.'u'jj A>d>^ •:•• 


, ii ylj Jw*j A*_»j£ . A’_o i_dJ^J p-J "'*'" 

.Li*J Av2^j ' 5 *1 4 ( 51 j4« : (^1 U UlS - j aIa^ 1 -■!'- 

. JA\ Jj\ : u <3 5 jJ' (jsJo 1 ’ -s- 

• *&>• cr” cs' : “ *H-‘- j-” 21 /r” * 

4j1 $y Jl~^ J o' : o’-o^. : w uy j.* u^i JL~r dr° dr 3 ^.r?J 5;: ‘ 

• M' ‘-frO* 

.^J> Ai-j _^allj 3^-Jl ^0 y* e-\ < _. — M ^ J>i '«-* ti' ; aLL. yc Aj y^aJ v 

yf* y-y '■ U aUj jy£ AS ^v2jJ * 

AoJd Sjd'u <_$1 '. U 4-Uij j^J A) y.yXJi AJjAj iljil 0_^-J O' J-«— 4 . J-^J 

■ (»-* jI-j j J t -*'^i dr* V ^ * !u 4; 

. jt-j- A^j i U aL£j d^P A ? ■$ 

lil j l ./a < Nl e.jla-4 AjJ^i d/' 0 ASjj * J-* 9 ti' : “ jUsuSfL a^I as^j U- aUaj 


Jj < 0 ~J' 




jCj ,'S^ <• y * ill Jjyj Oj5cj ^tw5_^ <• ■ 




c~4 a~L^ ji JjU J-^o J dr* d^ 2 -*' iii Jo> “4 

; ^1 jjl yji is-i ,-vAJlS j t j>') 1 J^^wi d^ aa!^4 1 


,r*Y /\<\ jyjj: yjy . jl 
TYY frjyJc-.jtf y) 


(YTo) 


:^J£UoIllkiLaltO) 

^>c-Jl J-L> L_lpUaij| oljLJl i jLLi J_xjL cJ i_. -> w y JaiL-Ji IJU £~JJ 

.[o^ISLlSI] las J\ 

: Loll I kiUoll (Y) 

t/ J 4 <J .J^J' a . <^~r- yU^-' y— > 

jJp jS dU-Uj ( _y Vl L*jLijjl (_^J-*j jULl <L*~is> ^Jp ij ij53.l i .. ^,J | 

.[l JS^Jl] <L**LSj jl 

: o^ti! iaiUoi! (Y) 

i^Ul y Lola 4-Sly y oty- LgJ 0 j^ScJ y] I jJsLdl j ji &Jc£j 

jjy C_>- 4 v'^'j J Ju£Ji oJLft j j£ jl iky j A ;,-„ 

r k*J **vP (>' bi “ ^ ” oy Ji\l LSI yi ih£Jl 

.[VJkjJl] v— ajLScJl kkp jj _ jJl>- 
‘"’liJLpUdl kiLd! : (o)Jkkl 



• r ^ C (_r^ c (f Y * * ^ ) -<-^-- 1 ?^ Lsl^i-i-l i ( jyl <_g c j» jji .j 


( y n) 



(?) AteM 




-UiLvJl *. (i)j->wjl 


i^LJl : (V) , ISJLJI 


w _ ^ 


w\ 


^ _^i j ^^x-j' ^ <ii j^-^' °y °- , '“ ;i 

4j ^i^ji Jy^i *tL ls-^' ^ 

.[YY : 


.Y \ 2 ^43 t (j»\ * * O . Aj^-JaJl ( _r"'^ ■ (ijy^ l_>“^- a ) 1 j* 

,Y \ o. ys t j^l— Jl j-ualt ^r - ^' (uy^ t^-^y ) 4 (*_?~^ •■* 







^ jyAi yfyrl .jg&Bi t^fr? 1 ] „ £ 


<I3j J (. iji a» «•]— _)l y* Jyl Li 3 " ’.y>A>— Jl L* 4j .iljl ! f-L» y> Jyl j i|f 
19 jj 4 _>* L« £jj ijj! ^\y\ <y 4 j yl £-y-li aJ| ^vy^-LO-l Xs- 

lit j/l oy A/ JaiLJl jl Bergeron djJju ^Juj— Jl JLJ I ^y 
^^ArT (i! V^“^' j' ‘ OiljJ-l y. US' 4j s JhJJ — Jl 
jWLdl t£XJ-i J JbJl frUjI o LS j -hiLoJl U^P J— jf y£ l£jjj^> y! 4yjj 
Bergeron Theory Of -hiLd! J j jy'y <Jyu ]y s^lil ijollj yi yo jll 

<n, .|» > ‘l 1 * pU J Precipitation 

w 

<L_^ y>w> y N I jjy V JaaLdl j! ^ y Bergeron w jjyy ” jli Upj 

J^' oIa Jl. yi (. -UyJl y-y> jl y yil yLaJl y Ji yl y Au.j J 
AyUl OyJ-l y -hd?- y> AijSh> y>*— Jl ^cy2j t J|~»-*Jl Jjyjl o ylhJ A>oj j 
_yXi yjl AyUl oAyl y tAS” <!^SL« ^yxJ y— Jl JyO y y j AjlLl O'— J-l j 
^ J- > '^’ <J -hi^odl U-j jl J,] jyjijj yLflj y L. — LyJ^j 

JaS— Jl JS jl (J J J jjy y jli UJ (, y jVl AoSj- J_*Aj — >— Jl JlpI y j ijjc yjj 

. s- ^ 

•L • J ‘“'’Lr"-^ J' j->- y> lAS Aj jSjo iy>— yj y-Jj Jail— J-Sw jJ IjLo 

A-<— c> loyj Jx-lyj Lyi J j«u Ay_liJl oJ f — AiAJ L» L»l 

yP ojljJ-l j>-jp OJ'^ jli t y’jVl y>— Jl Ipl ji y Oj'uJl yjl y-l jJ| 

u Lauj yLaJl 'yyJaj AlOI AyilJl o| c — J-l jli (_£ yil yoJl y> jil jh'jAl oJla 


j j" IS] A-«l --li-^ - (J -hi— Jl jjSjj AyJj O^y- .JlSAI j ybjV I yh.., 

^Lr^-^' Ali -UyJl ^ y—^ (jy y^jLl ^ja^j ^y»— Jl jj^l y jro ^jl y-l Ja-u jJl 

-hi'— Jl jjShj yh oy >- (j,l jy>oi AISI jy-*J y> yl y^— Jl y. ikUl yJlJl 

“'y jl jy-A/l ysy (j Jij .j'Al^I jJxl (J i y>j'Vl ^h.-i 


.\-U /\ j:ySyl (Ty 

. rnv /\ J — jy-yji (r,) 

. VT /yjyJlJ^yyJl cn) 

• ' 0 * ' °) -r Ail : (,yA (^-y») c j» yJl .i <n) 


( YVA) 



j 3 'T » \ 1 ( ? ) Mill) 


. N- ■ i ^ / ' 


cl j Abj-cJlJi < 2 j JaUb- j\ \ Ja-f'S 1 i j U»JL>*-i J^ Jl>- AJSw^ ^ 

(j£U_!i (_£ j! i)\ ^L*j < w>cJjL!l Ub ^lo^> AjI^I ^Jp ^jUj 1 U-& ji A.oli.1 
ci-L> J Lw^lUo />Ssj ^ Up! j-2 U^j »ui-^ <ls^c>"! 

.' '.AXELS' AjI^J uJO ^ Ajl I^S* aJwUSj! c£U*~Jaj A^>xJjJl C^*\^-^v^>“! 


fine IA) j^jJ-^J ^JJl e- lit fit^i > : ^ Aj jS l^L* j 

.[“i^- 1A : i*SI jJl] lUjrit 

' ■’. ? oUU't ilr 5 ^ 1 (*t 1 >— J 'L>tUl (_^l jjit jr* 0 j-»UU ^XjH ! (_^l #• 

J->Jb li-L* Jj j t fjjJ ^ j ^^.JL! ^LUj *y I y> lilpj ; tk b-b-l eUl*^- f-Uw jJ 11 -:!:- 

,r;, .b JlLS 
-/ 

^ 7-Jll *lll 01 Jl oj'uiVl ^ . JU: 4ll SjJUj _Jail JljJl J u 0>it ” l_->UU! j! -:!:- 

1 ". bii I Ajjj Jj 4 i > jU ^c-L^j 

. [ l i ; US] li-Pj f-U olj^*il ^ aJ^jj 

1 ". -ws4p*ifl olo 9-Sj jS i_J a i 1 '\ jv?xo^ji ; lJ j 4 jl Li ! ol -:!:- 

j~* ^lj_pl (jUl 4ii ^ : JjL JL U 4 u'cUl : jU! of v -U^'Sj •& 

^ . . . LjU- j-a ^ 7_/A ^>5 LL5” LLLj <-Ltj <_LS” f-|pLJt U..,. * Ll^-j 

. [ i A : fJ J] 

"Ub L^o -A: tt UlU U ” « 


j>j 4 jLi.1 ^Jj- 1 ’ ' w« p jj O -* . j .A3 


UU - 7 j u 


. Y ^AAjI yj . 


• ' c 4 (>x • • o) .-j-uli: (/,•■_•' 4 * U ! o 

^ ^ / A L_)jb ; p w*_- ! 

.Ur /vr ^ : 

. c l \ /V bUi jl b' vi 

,r*r l k Jr j£ ■. jiS y\ 

. r \ v /a ju.Us ^ Ul 

,^00 / Y t ^ru^Llj ! ^ J^iaj! 


(rr^) 






J_«| yp oJp 4 A-^ajy Jl J^abil Ji_>-I.2 lj^*VwL*_i otAo-lj jlis.a'l/l jy (J yyJJ 

(to* . 

- ur* J 

(J A^y~j j»Lp y>Oj aJLjLI JJJpuII (_ 5 y JajLoJl oL/o«_a ysj y .' ^jUdl ( ^) 

L£-Jp yliaj yJl LA>tiJ A.pL^- 1 4 oly>-l *y A_Ll2 0 yXJ L~*-j 7" ^ JJ Ay>-I yil 4—ul a_>-l 

■ j-^ 

Oolj ^^1^2 c plil jUo jOa 2 -a /vP -UJl y^u ya-J! yP iijCj'yi ! y»*J! yp JLxJl (Y) 

y^Ss^Jlj JaiLodl <Lj l lSL«J C. ./?,.} >ol yxJl ya A3l~Jil 

^-lyll Ly iiU- £-{jj oIp ol jUJ! y« yy l _p‘-^ ^Lyll ! ^IjjJl oU>L£| (Y*) 
iOI-Aa-J^ 00"r^~Jl yj yX) <Ljl5La| (_J ojJLill Li <Jjj yLj ( ys yPtJl yj A-ailill 

.jlk-SM 

(_£yi-i Jai-^Jl A llaO y* ^Liyl -i!y>0 ! ^£yy! iaA-^iU yll OlyJijJl Aa^Js ( 1 ) 

0>L>-ji £_a O-LvP 4_~~aiOj yAUlioLl (yyjLl 4<L'— a ^1 

^Jail ^jj y jySL O-j- JasLoJl 4_^S' yL j (_j _yj> jj 2 <y yi-l Jai-OJuy t ajl^i-l 

4 L^*iljy toil aJbj jjl r Li yl aS y>- (_J (_£y*-l -L_* O ll j3"i j-a La-j y» 

j'lS’ JyJal A»lw> aJsi jJi yu J\ 0~*J a2 |Jl>L (, ^'u y| ^fJJj a~ 2 ±!y>Oi (jjjJl ^jdl j 

J 22 I 0 JI oa ' i-o lSL_^o^ 4„ j i t ^ loa^ 4 J 22 L 0 J! oj L LSL aj yLp y51 yj L JlJJU 

.A^Ul y l y*iaAj 4^ L L~-l I c_2 ^Cs>- U £-1 ^Jl dLb A la . i Jt.1 

op ol j ! ioJlS ^jp'oaill Js>LiJl iby : ajJpU 2 i]I 4^j! jlyll oJo- J yj\i'^hy-^l\ (o) 

i-!jj iajl y y op Ja2 odl d)ji> J ^vLp- l p jJ j'^><u c ojijp-l O-jOjjI 

. y_jJLj aO*^L.I 

^ 3 ^ gjj^j 

^J_p ol p-'ulii t 'uAjJvJ ^-2 j_>5 * — — ^ r]a*+ } jJa^^' 1 oO« 

p'wLl L* J^S’J (. 4jjJl \ L ~L-I J J'JlI ^Jp j! 4 (jLiJl PlLjJl jJp jl C ^«J lL 1 L> j 4«^T. *|A*.1» 1 

JaiLoJl ya / Y * ygjjl 4_JJO) 40> y jL/ 1 ylg^a ^P Aj J LaO 4_^~1,J yj la» l . ,.tI I 


. \ VYy 4 (j»Y • • o) .pljii : (ijy\ (_5Jya) 4 > yl! .2 


( Yi* ) 








0 jSoJ i_3 y>- J,! oL* /. t * j i ^aJ| j ^j>aJ| 4 Ja~. 1 l jj AiLsj /. £ * j 4 Jji AXj 

! SAP j ^j^j')l\ ^tJ a.ti a ill A>-Lj . A~S j->-l o'JJj Ajjdl Aj j 

j ( Interception) jbsjt^l (\) 

(JJyXl S Jills (jjl jl ^ALI jl (JjAlll A'JaiJl 4 I 3 ..J jj y>C^- oA.1 A~Ai Aj A~gjb j 

^>-^1 aJjA-I jjAAj ^A l_£>Ja~. o ( jp JasLaJI ,jp aJ»>o Ja-ix^- i _ s x!lj l> U 

<: ' , . l A>jS/I ^1 jl ^IjjN! Jjj Js /^P A*j 0~2 j>*JZj AjU a ill ^A~j A L*! ( 0 ^Ap~ * 

aJ Uj # aU f-lplJl ^8 ^pjIJJ UJul j!j ^ ! ^!,wxj jli 

.[TT : ^l]< J^UtL) 

. Lgjljjl /*P ^XAXX3 ^G-Ijj 4 Alii jAX3 I ^cJiJj L> ■ 

C^C U - jJl JwL-AJj! . ^4-^-1 

4 4wJ I ^^3 ^ AX-^ I^oj ^r'Xj 01 pAp ,A^J OlJ '*J I ^ U *;~ 

, ' r) . L>-L>-l o'aUp 

a^ Jl /w« iJjjl (_^JJl Alii j_^jL>cj pA™J j ! JuJj aJ ^AjI LaJ i;r 

/w» Aj<_J«I_j a AX I \j> AJi~<i! I ”1,1 j (_£Jl~> ALj. 3 j'l/ 4 ‘XAvl ^ 0 j_*AA2 .8 ^aJ2 AP~a Li 

p-SUp aJ A J^sxj Ju 4 X/Jii j>mj aJ j»A'! J» j ! A~3j Aj ^*_Xj I Aj (_£l ,S! >Al! 

<s; '.aUJ j-P J j'^f-^l I _J J A1*V I J A J~*J| (_J 4 J 9 JjisX 4 (_j £-jbjj LA*-* A_L<c>aj j 


'll <Ja_> jxjl Aj^/I Aj 5 


JjJ A^-AaJl AjJ_*J| Owi.1 pi »jl ,‘p aL~JI 'v-8 ; }aJ| aAI t_J (I) 
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. AV /W 
. AA / > V 
. A 1 ! /W 


. or ^ /i jAaJi jT ’jai\ j^jc : jp 


(m) 




j'< p^-H ^ aJjUI j^il 0L0J JSLbktf! ^k^-o N ^ ^Jji j^A jl (u) 

u^kjjiploJ jj jjilj jlolj 0 _i~P (_J a Jll 0 ~lA J»wi J^o>- J~~~"' j '" 1~" P>Jj <Uolp 

. Jail 14 -3 , I Uj 'V ^xJl J^-oaail 03 >j t LpJl £ - s r'p > "l C- 3 _» 

♦ ( Y ) 


<Ja-Jl OlfiJaJj pill 
1 


~o 4kpp 


jt_i t <j jJl pj y° y k_s ^*-1 L* u ojJJ 

.^poi_xJl ^>e-oj Jo 4ol_pl oJjk ^ ; 1 e .->^~.i ^ ~ ^ ^ p>-l p Jl ^X~—p ^1! Ls^>f J aJ^P* 
kj-otS 4 pj’j'Vl PoLp! a jJ j^P ^LoiVl (_? ^ 2 jj[l jJsL) ( 1 J oP ^~»Jl pJlj 

Jji-lJl pL»p el-J -L*j I*1»j ?T la.^'l 


_p 4 _o ^jOlli 4 jjJl j_j tSyy jll 3 jJwal 


Jl oiiLkJl 


jl ^jl J 0 L 01 I ^jl ?p-o jll p-J! O_~a*o~i ^Jp ojJJLjI li> j ^jSo ^lll 4_~oio'Jl Jj-* <J~Jo J jj>- 


• A ui» vJ Aj^O! 

' I OtJ 1 1 » 

J 


'"Jp J o 4j rJl 

^ lip lj~s JxJli ( Y “0 uLi ^ys jVI Uj.kii j»J ( Y 0 ) ilk pill Lika Ul ^ ! 

.[Y V-Y 0 ; i _ r s ; p] 

.^kj^ :| jj^ *1— J* i>“ ° ; ~k ! : 

co jll 1 p! pI Jp! j_J LLAj jP (j Ip As ^~s ellSw! ! 1 la-oi ^kj’^ 1 1 L i jL o 

Aj_* 4 *• j-^JJ , j L-CJJwul^o ^y}> j *)J 1 a!) 1 ojji A^j jpSvj! Aj^i' i CJ — 

. u6 AJJ^ &^SS3 4 — ’ &->■! f'i .1 




■ -M 

lT-" 


J* Lp«! CpXji ■ w^ Aj P p^o Ck o^.- 1 } 

;j JoJ ! O’yjJ 4X>- J** 0 wXji aAj>“ w 4 U w^>- 


w 1 ^J 

i d -Jb t jlo j 5 


wb 


J'bfl aS'lp! / Ip 

• fr L> 


j>JlP aJ j>- ^5 aJ jp! ( jJ_p jo-^ ^ y < ~~ J u 1 /r -4 


aJl! ^ u A-JoLflj j JJC ^IjI j Auuvo-JnJI ^ ^Jii dX^-i AjIj^ ‘w* y^j'S jJj 
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. rx * t nr /a pJiki oT kil ^~A' : ^i 

,rr A /Ajoukl 


( Y1Y) 








‘- sLS J jt'jf- y 3 ^ JJa* !■>! 's/I \ jjjJl 0 I* Ji. j] .[Razya Stricta] J_* J~\ oL 
. jj^Slie*- J ojjJl yyz aLUJ! jkbdl aJ 0 >- (j L*l 4 jjJLJl ^il GdJ L~*j 

: Run Off<>*WI jU^JI (t) 

JS^j fAj W’j'i/I GdG-l IkG o_b£ olyi jl jdf J ddl ll J- jj&j 
C/ 2 "'"’ ^jp aSl« j»~~ ^-i (^1 jl ok-^dlj jl>*Jl J! j I kiLdl Giril 


< ' ,) . <U»ouJl 

‘ -Uk-l Ouji t jd^Jl : oJp /w* L^a> Lw« JLwJ dull I ^jkcil j 

. -LlS LwjJj l^Av^ J ‘ U>4-' Uu^i-I 

bib Jt-bJl jJb>-U U&jbd) k^jl cJlks (■ U c-(pdJ! ^ JjJl # ; jJ.Oj US 
^1 ^Iklllu 4il bills’ kb _Uj jl gL >• *lbol jLJl jj dip 5j-d_b 

^ Jkb I «il u^ij dills' u kjS/l J Gkdbl (_r“b!l ^dd U Ulj s-Ub b.& id 

.[ W : ^3] 

g* j-^kj 1 4 -’U J <J L^-b dib~* ^Lp kjjSdl 4jd/l o_Ls C-J Uxd l 

cJI — i 1 .^g/VI ^1 U^l y, <, ijk* <_b : “ aU *•(. — II Jj^T ” .-caS j GtA^wil 

v -uw? id^j 4 *dl j-* b:~ _>b ld*i t a™>o jj>.|j \< d^l : y\ 1,1 U jXL iojl 

£“b ^ “* ^~° J <■ \jp Ib^ d -j_d 4 i^jd J ^Jjdill jj ,! SjLdl ys> j .oj_Li, 

(jdjl *Li! a>-j Jp : “ Llj \jjj J~Jl 0 Up>.li 11 .’^ip jui, Jj ^JUJl ^dSd! 
y* Id* . jGl J <u!p jjJSjj \jj 1 .JJL* ld> .aGp Juj AjijS' I oJus> J V_^ 


• A ^ ‘ S» T * * db' j*dp 4 ( i _ 5 iU~all JU-! v_Jaj!) J^~ .i (w 
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. i 1 1 j \ V j\ ..... gj ' 

■ UAdiV/t (=1) 


(r £r) 


11 

jlli ^0 <0)h^('ljL^: 

M/1 <.>3 

rt 

ilOyiMyO; >dJ 


jdl LajSfl £l Jlj - J'UJ l >1! jj> V^' ^ 

M _OjJl tjr ^ ^Lp .,^-OU-* yL. J ^ '-fc* J^i-? ‘ 


jJl oL~®- (J 3 j^~: j-i ; ^ £-*~d 

•i- ■_■> - : u 4 j jil c jl^l 11 OjU.1 (3jc>Jlu j ^Ijil J-ij iMr 1 ^d_r^ *dMl J-’Ai 

t j L *i\ ” ,_^,.„0t ^t^l ijli-l oLil 01 Dalrymble (1968) j-^Jb LSy. 

5 y-j-j Ja- j J If—- y p>j “ ” S'j^' ^'jA' Or* 0-^ “ 

^ jtj^OMt yjij c it 01 aift “ jl*J I >i3 C ” J-*j J-f ►111 SjJi '~*-^p 

LyMJu^j otj'-^OMl J oliOO^Ml o! J^S\ ^'j^ 1 t!^' £r^' 

1 g -. ^ ,*iyjli t lg-~0 <Jj v Jill o~^- UdjjS(j J 4ik^ 0 ^'jt til 

21 jJ 0 Jl>J.' *_i j^iaJ! 01 M} M^lj |»lP (J o-b-1j J--®! 0i5L * i_r* 

^1 ^ij, Lr jl®- ^ l_ 9^> oli 0 j50 U Lu **£ ^11 ^l/MU .SjjJI 0d.^‘ 

L. j OOziijII ^Oi/M! 0! Or^ J -^^1 o'JjSO. j-Oj ^U-p o'^Up °->p~- 

<s,, oUi:^ll ^ Oj jiil OoUJl iljil j 

.[AJiOoJl] 

<5n 0olll (_£j\j>*Hj <U jiOt it jli jl ^y-b ! ( A) JdxOJt 



. M A ^ t |»\ ^AV (. ^1 jMt o'Li; t (tijy .i 
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(un 



.pizjj (f) 001 i ' -Hi-r: tKlXX 

i/y^* ~ a—? j cr>< 

: Soil Moisture 4 jJU!Aj^9j (i) 

J-> > ~ Xl I-'** Oj-Xjj (. ajS J Jjis 7_£- ij^vJl (J jj>d>Ji.l Xl 0p ~ 1 L: 

. 0ixXl c^'00-! o^A-Xl od-!0Ji "Xjj SjJLH q u -v - 
(0 a —’ XI l-U \^> *y>- Jjajj jjiJ-l ,--P olJlI J_UcS jlk-Xl 0.7 
iwj JaX- .<JjX Xl 01 A0> y^l X0 JJ XX. s_J „ -L l 

^idl X *jJ-l IX wi^ o~~ XXl idJd jjJLll XA u . Xl v * >o 
oXl XkjS'l jjdi-1 *XuA X < _ f aXl *j4-l X t, Available Moisture 

X' dXl jX Hygroscopic Water 01 XL X^ L. 

” v> . 4jy-Ji 

y yt . “'i ‘XX ‘■xX Xl 100 Qa ill sXu 0LjSf! j0j ^ : ^x jli 

•t 5 : X^T.^JJ 

'■ XX :i -X X X Xa L? axil ^Sii <0 u Xu j>ji\ 

<■ <_ 0XX O ; -0J U_3 0 k 1 ; Lju 

“X X; ^ 0 “ ” > il l*dp 0 SI ILL 0 : u ^ t . . . , 0^1 ILL ” 

: yJ X -j ; 0 j <: '"X 01 X X XX d X,l : J\ “ ^ J3 X0^ 

oXNl ^ I&s L* CAI 0 ; “ £jj 0- 4 oaU ,1 i: Sc0> : JJji oX0i J 
XXj I ^0j 4-101 XXI J cXLXl jUj I £jjjj _J0 y. , jail J 

• X ft u*i I P 


01 J-* 40 700 ‘d C~*Aj! : 0 “ C4jj '00j-» 
jj J0 dr° i ~s~j 0 '"'.ciA- ; J0j i. ojujJlj 


ijjj t 4-^j^Js j 4-101 SXl 0 CjL10I 
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■ r ^ I “ : i_50-J' 

TU /30 ;Avl !:v) 

■ °V\ /U^AT:^ XI <M) 

.ru /OjU: 4< vl (:,) 


(Uo) 


\_J- L^lS" j ^ A V' ^Lr^' ^^-ojl 

lyixj; j»j .“ Ail 11 Ul^i™ • jp j AaJ -r'j -^l^il -y ^y~' -A -y->j 

jljiS’lj JLSLlSn £jjjj jlp ^ C~j [->j <■ Ajj Asuj JA\ JjJj J-i 

. A>*jt ^jlj jv-^A^llj 

i-ljj pJLp y* J " J>- jl jj xJl jJLp Jy J ^ «=**- lii V*'j 

jt jJlxJI IJla j— < y° aj^I oU^SUj ly U t+ir ^ J oij£^3 

; j~pcs- i*jj! y* c S^~> 

Lo Jl J_o_JU J J J~> - ■ /-> l l Oldl] 4jliX5i J->-lj-* y* rCU) ■ A~j J-*il 40k~~->-l y° ^~“ J ^ ^ 

j»!jij kJyu L* 3 Lr?A\j 4 j' 4 (»- p '-^ J-V^'j 

. Aj j L*lX>> \j\]sj 

LlLj (. JJ jJ-lj JSjjVlj OjuJI oy ^1 OAyj (frjiJ : 4iL ^ ^ 

. dj^Ju ^xJl 4 — lXj v-SsJ’! <z*j ^ 

jiojj aj!S j^pj ajj-ap jp- lSjhO : “ ^ 11 j y^- ^ 

J>^A I j JajL-Ujl J_*l jP (j-J jjl ylu Aj^-J| Jjhi p'“' J 1 '-'’'r^ ^t-Axj j-L^ 

fJo ajLp J '■OJ~~>- UH ° jA\ *-ly> : *'y ^ 

AjjJt Jj^ ”- All 

J±A -sSSu a, Jut Dokuchaiev (1883) wLijJJ ^jyl Ju«jl V* -^J 

I'J ‘'•' , --.a i! o_>> *j! ',1 0 i! S_* A3w-pN <UjU iS^ 4 7- lUL^ |»'Jaj b 

w -/ ^ ^ i 5 Nj 

uJui «uix S/Ui cJi^ lit A^-j d-ji \y£ ^}ip' Jr?y y-^' F : O'" 

^ jjli iul? y £4->^ 9^ 

.[oV ; ^Jt pS’1] 

L v 

.^Jai! ^Ju yj <_$! : u a^ j (j-u 3^ ” ■ J-*-J-l 4y'ox^Jl yj o' 7| ' 


. ^ A ^ t j»T * * N t TuJl jJo o’~-i~-l 4 ( ( _ J iiL^iil Jo-1 k—^hll) J-^t- -A 

. \ T ^ t “iAV k p. — a?j k~7-_Py “ L — 1 4 ^c> jy UoO k— i i~>Jl -A 


( y ro 




(?) AiA 1 ; 


; pill y*° 1 ^ .s La e jS \- a S/ Iaj Lj1_>\^) pu^ll p — JP" y\ . L1^>sp^ *—1^1 1^1 i yA~ "•' 

. paa A^ yj> j 1 y ■* “A ^,3 aIaj 0 
1 ‘* ’ . l_4-^3 Aj A> ji Aj A^- AA_p yAj 1 y 1 ■ a— -p A!*! oIAAp p;p 

AIDAS’ l ’-fy* A*j ^pjS'l oA* A~p-I \^ f Ol pill J^" j<-« A) L?-^»-li -i : ' 

nr) . aApJjJI |» y lc^“J 't'JJA— ^ • 5i -—^^ ! 1 

(. 0 j.’C i J Ul 1 1 Jy Ptjlp I o^u (_£.iilj A$vjl 1 — A-iNl Aj jLill 

. olaIIj iji! ^y>-\ <J a! jj£^ 

Alp jlU Ipjj Aj £y>AJ yf\ ^jSf! Jj Alii IM J'^j 

.[TV : Sa>p~J1] ^ 

- £~Jl y* j\ y* L*1 A 111 aJL. j\ J a: 1 ! P-1 J aIUpj AlU ^L*J Ail j«-J 

: JJs j ‘’’’.ajUjI J aJI ap-ApJ. 1 ^gAl jVl ^1 J~*-l jr* ~ awA a j-*j 

‘ •' > . ( r r o_Jl jl : aJ _« t < ' ,; ’'u^ oLj N ^aII aIlIaJI a~ja]| ^ j\l 

LilA-j L^bilai L5jj lulls' ^jVlj jl Ij^aS" jjAJI ^ : lp u *-' J'^j 

.[T * : p'pAVi] 4 bfyP If %lf ^ bt 

"’.p'AI y* p Ap-j/l ,X£ j_pppl jl f\ ■■;'■ 
1 f ■ . i I ( W — . ..oLo l jl y>- i jLjl ~ ^y>- yA-S- 4 I A* OjA>-I j»-L*-!l O-jIj p;p 

. . ~>- i ~ ^ Ti l ^ CAaLj I '» ^ ‘ p p>- ^oJ w A- - — j — a\ y& J C P d.1 V J AS 

: Aa 3^?- dLw ( 0 ) 

^1 j aIAas^ Aj ^-pp OAj j5\j (J AAA oA.' jy pJpp- 

Jl All (_$Ailj t jjAAi-lj ju^l p Aibsi ^JuApjj -fp-'^AA-lj 


. vr <\ /r ^__pJi j— : ( ' /; 

. t ^ j-^aJL t . yvtlj /jjJS 

TVT I'j^Ju: jp ^}- 
. \ ^*v /T ’ j^jlj ‘. ^jJal! 


•- . , t li 

^'Wh-kJ . j^j'yJSU. 


' ^ /' ! OJ-M 1 


(T£V) 


iolll j-zjC j t jj^lj Geysers jl £*jLJI JjJ? ^ J^\ 

1 ' A> . Lg-lp Jslp>dJ Aj*_Lu 4~gjp (_5 ^Jaj j j j!Uj 0 1 i id vfjlj JJ tO-lp^dd! 

jrj jlj o^~~i -Uil jl o^lj>t>-l5’ ( _ J g3 dJJ.5 Aaj ^ '- 1- 13 |*j f : (j,U: JU 

4)1 ^r~>- ^ ^ [g** jjj Ada ^ j|j j^r^l ALa ^Psjod; ^ YJ^y^d 

" " " ' " / 9 , ,, ,9, 

.[V £ ; 0 ^iJl] \ 1<Lp JjL>4 4)1 Laj 

^ tf ^ 

o^-L&Lja La U*j t, ^JfiP^J.! ^jp oJ^ju c j 'w>tl_>- '- 5 4»^j!js ^J-u! ^~«! L-5^ **■ J L)l 0 wO i;r 

C ojL»c^-l 0 y~*S A~ol j\ 1 g '. . U ^t/p ^ ^dJl OjL>e_i-kS' ^gi 1 C->l^>*J«i.l_J CjL'VI 
“O jiw L» LgUaj c jLfi'^L 4jLi-l 0 j~*Jl LgTa l* ojL>ci-! i y* jLi 

• y*jid\j t 4)1 <LJL>- ( 2^* J^4-l 0 v/j L*- 4 -^ctd Lgd-*j 4 LjL>- ij^d J dlj L 

< ‘ , '.4_*^ia ^y, L>-jl>- JjdJ 13! w frUl yy£ v ( j-‘ i 
<■ SjUx>-l jju l _ 5 Jl 4-SjjU flli.1 jjp L yi*-! £"| jjl <Uj J> 3l hy\ Od~J *Sr 

Lg^s LL*p-j ^ : JU; Juj .J-Jj ai_a Lgj-j ^y-^s Sjl>c^-I jjJLirj uL?-lj 

.[TV ; o*>L*j jil] ^ lit f-l* j*-S"b-p ^! j CjUdLi ^"Ijj 

.1 — 1 Jfa . /} ) J J^X yd ^ySj^] Lf. • (_5^*d 

j jj-» 4)1 4_*J| ur jl t ^’w^~J! /w» S/*y j uJp ; u Ul^i ?-Lo 11 * ; i>- 

c ol^lj J-^Jl J t j t j ^ A-^j jl ! ■Jf 1 ^ Od' J 1 ^ 

U J>X . 5 J ^ : ^> ! U«JJ Aj'l^n~r jlij fV ' , ._)L $ P V! ol» jj-a (. j»^T /jjl ^ ^J^-i [•* J-^3 

. [ \y : ^1] 4 j4 ^ J ^ ^ 

j —£ )— 1 -1 4)! Li. 4! . 0 Ldje_a^a c O ^5 a4_p ^j (_3 ^ <9^1 -5;r 

• f- I k — > ! jj ! jt-g-ip ^dds k jt_g^ip 
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.XVA/Y j^J6:^j\d\ m 
.m /Ajj-J:: <v-) 

.\ri^ro /Yi jj-ji-.jjjUi (v,) 

(TEA) 





ji vip (0 jf: 


L. jJ? Ji ^»A '- i J • A-ij t jA>Jl ■ *V. 

t o-*-j ' (_$i • ^yy ij^j^ -y*j^h 

yy 3-^- (_?* (_s~^ _/uj 3 i 

•^j^' iyj *1^' ir° ’ ti' : U ^ i_?^ 
< ''*’j- 1 A» _w«l ^Lc- . ^1 ■ j-Ji Ji y»l (JP 

. ^ ji <xj! (j ji-l 4__^*j ^j'i/ c jiS" J-*>j t io-jj UjSo Jij A«-*j Oj^i Ji f’Uli 


jl (JJ 4-w A-oL>-l _/uUj J-LU (3i j °-3^ 

(J .3 y>C3 Jj Us 4 jjL^-I j jj>wi-l jJ <cS"Lo oLlI a U* /*>3 .(j_^>-l Uj.i y> y ~ -i J-^ 2 -’ 

t <>jl>-I jJi <jJi jj jl » ps o -y“ (ju u> j~> rvji_/ v -’ ' -^ ^-U 2 ^ ^ y^. yry ‘‘-- l ’ i - A ' . 

oil* ibjj _iw3l <j ol j (ijAJUl J_^rj (\^ '--^jJdJ 


.410LDJ 


3 l ,j y ^\ jiilj {j 


L^>Ja~ij ^jJ>j^\ CjSj <— 3 j^>- y* JU J_U3jj LjJP oU.1 ‘S j>- <s>yjj 

^j'jJLi >wi yu L* b jiU Ux-J? i jj>j')!\ °-3^ _/e^ 2j “'A- 3 j^y 0 " i 

Ji UUJU j t LjljijNl JU^I iJU- J UpJ-^ Ji j\ <■ oj'vj-l Oljji jJij 

lg~. . plj^-l ^Ji; ji ^1 j Lost Streams o Uii! y jUU-3 -i^; U AijJ--' a’Lil jULu 

.jj^wUl jjLi j i^jI j^-l -U 

: Springs j^LLJI (\) 

j j5o jl jjj U L Ow L j a' .' v oU.1 jpy w«jjp j^So 

^L.- i jXl 1 nUl Ujjp j^jsj j a jXU ;_J 


ojp- Jj'JAj 


t j^wU' J ji 


o j jl>- 4jtjj j < Uj jij t j y l 3 ^y 3 j A 1 

; JSj jj ^ L ^ ^ 1 : ^>sj 


. t YA /v jjjdl J ! ^: ^yJi 

. tv' /w j^Jc : jp y\ 


(TM) 


ibiiJjL); 2-j?, vj%)] • 



M 








: ( Y ) 

L j->-l ail.1 o jl (J.I Jj ^jJ>j^\ .sloJ! j! 

x xiJ- s -‘ L>i J L?~~' ~^ C " jH“ 'w* f-jjl Oj^>-i aU.1 oIa 


^ ,1- ,*1*j , lo 1 j , j 

JaJw?.lJ I kj )L><u , ’ll 1 Cr>tSLl ,11 <lc t 


1 1 , , . . t ** 

ij\ vJOw*w* . LX^. 


-kx-iU I jkj ji^xj J,J Jj>Cj 1 ,ll ,J>Sj j-J-iJl k^O ij j} ej\ j>-\ k-jj> kkk 

I • * ^ 

’ (^>1 ^ ^)— 1 (j^wXjl f- wkl 2 uij /v- 0 ^*_3 1 ^jl 

°J- L ^d c5“^' j’^j d>! ^wajl ik^ui y j 

* P° lJ . i-£U 3 C o! J ai wj! O aJX-* 0^-5 0 fljij ) C>cJj 



(YoO 


ttiMf tjijks »isjgiKMl d£S> <>ei J 


(J o j^S (^>| jll jbl jl 3 jlbl js- oL-il t—i i j~~i y> Lbs 5 jli-l jjbl L*l 

a!»L>- jlpl 4,1 Jjw 2 J frjils jjjLp L*.AlPj Lj^jIjP- A>- ji £-Aj jk3 ^y2j')l\ »_3 ^>- 

. ^ j£- l _jJl A_*> jlll -Up 1 j ..* sJj-Ip L>- jb«l 

Aj t — Ijjj I jJ aLSwili j-ii) frU llJjj 'j ^ : Jti 

.[ 1 A : j ^ 

! (_gl U jJLflj 11 p| c — Jl ^liil AJljjl jJ eJl— P j^P 4 ^«L*jI ^Ixjj AjL>t — i jSb ® 

Jj t j^lj £jjjl ' ^ 4 ^ -A— b 1 j-bfT 4 / (. b-li-l 

I ^bS” frL» £-lb ^^IjVl jl .^LioNlj fr_- 1 ( _<JL». Jl ^y> aJ| b-li-l jJ-Aj 

•>% till l§Jl 3y~i 4 '-f^ p — ^ (_?l — U-~° U^J 

jbl frL* L$Jl Ail t 3 j—d 4 a jj^-l (j^ 9 ^ J^dj 4 3 3 \<r L 

^?~1 bls> J_»j£ a- 111 jLj ; Lftjlbl oL -3 (J 4jL>-l jjyijl j-« AJjfrb (jjs A_*_fr 
i g.UUi <a)i jl>*^— s l jL. jJl Lg— I p k — 4 -*j p^L— i ^ ^ ., ^ jl ON i j~ a - j> 0^3 t_y ~~3 

. j ^1aJ| ,*_fr>- jll ykb*-l 

hJi>c*-j l ^J>j')1 I (j Jib ( — j'l>c— J l ^y> Jjj b! f-lil bJL*>- (jjl ; ^jjo j^l oL^— ili -3 k 

^ ‘ky. : 33 J iv,, -^'j k_^>-l /j-' ' -.^-3 L* 4j (_J _14 Xj j Aj > t aJ aJj li ^J0 jVl J 
IA,> ^l?U ^lLlajI JUp k_A— frill (_J ^jlJI aj t — U -g. ' .. : .. -l 1 j olj-^*ll t_J (2j^d 

j*_S!xp OL^S j-frii Ul— jJj t LL*jS-1 JhS Vi 'dd-Jj jlj ■ (_$l U ^ i—>Iap ^P lllj ii:- 

'yj A, gZi N L-U a'^jJUfrl b-i k ’ib ji^Jlj ^jl^l ^1 

(J J jju o bb>- bUi Jjj i. o‘wJLj<-a1 ,^jjf j*)! I A?-j ^vlp s jJI*> 'Jbbi jJj I. ’bxJlJ 


. 'JJjULj aJ! il) jl ./J ) *4 ^1 I 


.[Y a : ybi] ^ k— ijji Jb" ,> ^ 4 j Abli frill jl j»-^bj ^ ; 1 u« 2 jI Jbj 


.IV* / 0 ' w) I 

. t v • / o : jiS y 
.nr /o Jubl Jb.: ^yJl 


( YOY) 



j9?oU (?) efcMi 


-V! ; w 


j»jJLU (^1 • C <» j3 4-JjP IjJ*^ ^L/?3 (^LwJ J Aj'V I v;c 

(AT) .iSuU fjjj <ui C) jjjSj 
. f" Li. 1 4*o 15L.I o j L^*j ^ y I ^ ^jc 

lai!4 Lpjj Aj ^ iJ aSCL-J f-H (j-j J J^j I <i*l j! “jil ^ ( \ ) 

4 ydVi Sh && J o! t:Ua£ fi iji^s *i^ Ajijjf 

.[Y\ : ^)l] 

J jji pI^I j-* pill J_^l lils t p^ Jl j-« ^ jVl (J till j_Hi Ol 1)1 * 

c jLS'j jl_*_^» t 2/ u 1* i-* 4 -*— - 1 j pi-H i^l ^^jVl 4 Hr I J ^ c <_/> jf* 1 ' 

£jUlj Jl f y» JjLll p!L> ■ (_$! LL Ipjj Aj ^y^Z j%-J 11 -Lg-ll Apti-I 4__*^u>cj 

•^JJ i>* 

fAr) . 4oo'o>j ^ <JlSw>l ^1 ! U 4jt^Jl Uh£ V i;r 

L«|j 0 j^S L*J (J 4jL^A ^j»P 1 g 1 la 1 j ^ J* aJjjJj t pH yJ\ jL * 

. 4pl jjJl J 4_«l Jj>cX*A<'y d j^*Jl o Ha \y -oLJJ <L>- y>cS~~jj . c j^j^s 

UUli 

a-4>p_u?j aJI jV|^j p-L-uj aIp <&| <aj I j»^L* Jl_j o^A>/g ll j 1) Ju»_pI 

AjIjJp- J-I^-j ^Sll ijf j-S-!l 3 A-^-. la' l pll Zjj2 -^5 y* Jj«^J (. yjt^l 

! <UwJj 4*^jjl Ooj Lo 

^*A)0-vJl ^ 1 AJL^I J 0^--«J^^ Ou> y^-\ Pill y£* Pw^Lp ! ^0^ 

aJI^Lo! j ^jVI <S j£ ,j pH ^ ^>- j /^p OoOHI jO .Hpj c i?-Nl j j 

4j jS3.l AjojSd II aHLpVI J-P AJ^iol j U (_5jl*Jl (. '_-l./jll ; JjLvJI 11 4j^Ai!l 

t u i^y^ i-l i_j^L*Jl i ^>will v_j^1aJI i t 4_j*>liJl 11 

ioJ ijUj A^..la ll p : J.I o jj2> Aj^Hj 1^-J ^1 OpOI UXjI jUi Jj»j J 

• Aajjjjj ^Pj^il ' — ; H*Jl Pill jllj aS\p- 'up I J_P 


•iva Is j^-.jiSy I 


,U4 <W /v 


. y\r^ ^yj I 


(ror) 



\i Adi <julkd) *<3J p3SMl ckssll * ^ 5 


i ^ii>Cjl j oLL*p J *>i>- ^ <_$jjU >— s^iJl (J <jp d^j.li-1 • 

£-1 jJl Jj "S J^\ 4~alS _^l I — J>*_~il ^J^2ji~\ 4^-J j^jpJ 

.jJail ol-b^l (J 

i_j| ^*Jl J t iai'w^Jol ^1 jj\ j l j\a\\ Oj JL>- ijLS jj 3i aAJi Jj«j A4jjjl d-_Lo! . lilU 

. .1*-* i_stA^-lj jlia-**y I ^ jjj j vi 11 

c- c- ^ 

j^> ] ZS- ‘WjIjJj Vi j Ja^Vl ^j^aJ 4_^oljwiJl dJj}UJ . Uj( j 

C OL^j-l C Ajj^Jl Aj jb j L j-^i ^ J^>tI>~Vl « Jua>-JL> <_^ij 4^-**«l a ^ i 

. aJ jJh oldlj 

3> ys> i \£- ^r\^> - * ^J,! Lp?-j y>- <^kS j <U3 ja*-l al«ll ^^Lli-* ^Ijjdl \Z^>c-Jy j\ . L~»«L»- 

.ajU-l O j dal^^^Ldl^ C 

Pill Sjj^ ^Lp LgJ COjj ^1 ijl jiil Ou Vl j L^JLI^* j jjU»xil oJ-A J-*j 

Aj^Ji j) ^ LXi |» ^JLp cJ P-j^i-^Ji *ijb vii-ta Jsjjj) ^ {jt ^f^^i J'yb 4 -* ..la.ll 

■ (Ji^ ^ tl>i 4-' 4jjJl C- ./>[>- . L^-jJj-J-Ij ^jJjj. 4 J>1 j 

U ^rla.o ^P 6 jjtlliuij «. aJjJ^ A^jLS" C “Oj^SnJ 1 frvil (J 4)1 ojjS l)4j O ) 
jjisj JLSj t ie^j j j£j JlSj aLJ-l 4 j 4jlj t ,J Jjljj l^»eii-i ^Jp jb>- 
li| JlS" ^jiJl (_5-Ul 4)1 . .. ^ '. JjLill 4)1 (Jj_v^j . u eplJp'j 4<kA< 


. [ A A ; ^ j ji*pJ vV* - 

J t U oLil ^i>j'yi (31^1 J , a? y*j 0 1 AjjJj Jaj Oj^sJa-^ j! (Y) 

J ->JJ - -4^ <Jj^j y^\ C jlj : ^j j*J \^Jj ^4<1 

International ^aJl *ii! ^ j-Uai ^1 jij^l 

a^^I UNESCO 4Ji^ J hydrological Programme 

l aj j Inwall 3 ^“^! j ^wij'i/l cu^- 4 ^j ! p- ol_/A>tj 2.a^ ol aS'^j ,3“^ o-b>t)d! 


. AO wwiSlS ' 0 Au 0 vX^ 


xi? £~ 


I jJ oJLft j 


U-w^Iji j tb aJl^JI ” jV I jiij ^ V J jJflll ! U^J JjrO ,JyP^ ii'wlA jl (V') 

il)i-^^«-*^^ l£ ( 3^ i *~ A dli A^X-A ^ “ jl Jj>oV I 0*AjJ-JLli 

C ^VJi 0 X& 'Jfci jXj j LL JJi ^IS' ” AJl J^Jl CxVj l L>tii ^a-KJ J 4 j-iA-^J 


(Toi) 



(?) dj] 


■■ ' v -i. . 
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